The morpho-taxonomy of 15 agaric species belonging to Agaricales collected from dipterocarp forests of Western Ghats of Karnataka is briefly described, discussed and their geographic distribution in India is presented. Of these, Crepidotus payettensis is reported for the first time from India. Cyptotrama asprata, Hygrocybe acutoconica, H. alwisii, Oudemansiella furfuracea, Hypholoma subviride and Lactocollybia epia are reported for the first time from Karnataka State. The taxonomy of Oudemansiella furfuracea and Hypholoma subviride contravening to the current name in Index Fungorum is discussed. In addition, a checklist of agarics comprising of 121 species in 55 genera reported from Western Ghats of Karnataka is also provided on the basis of published sources. Overall, 132 species in 60 genera belonging to Agaricales, Polyporales and Russulales are presented in this paper.
80
spaced with lamellulae of three lengths; edge concolorous, entire. Stipe absent. Attachment lateral, basal mycelium present. Context white, thin, neither duplex nor gelatinized. Basidiospores (6.8±0.5 × 5.5±0.4), (5.5)6-7.5(8.5) × (3.5)4.5-6(6.5) µm, Q = 1.23, subovoid to broadly ellipsoid, with a brown, thickened wall, bearing distinct echinulae, with single large, refractive guttule. Clampconnections present.
Specimens examined -India, Karnataka State, Kodagu district, Uppangala Forest, on twigs, scattered, gregarious, 20 June 2002, coll. Senthil. (Herb MUBL 3488) .
Notes -The diagnostic features of C. payettensis are the dimidiate, sessile basidiomes having brownish orange, smooth pileus lacking fibrillose hairs, subovoid to ellipsoid basidiospores and presence of clamp-connections. Crepidotus payettensis is a North American species described by Hesler & Smith (1965) . The present collection can be placed in the section Fulvidi Hesler & Smith (lacking pleurocystidia) of the subgenus Dochmiopus (Pat.) Pilát (having ellipsoid spores and presence of clamp connections) of Crepidotus and the phenotypic characters agree with the description of C. payettensis (Hesler & Smith 1965) . Although this is a temperate species, this has also been reported from Guangdong Province of China (Bi et al. 1993 ). Crepidotus kauffmanii Hesler & A.H. Sm. (Hesler & Smith 1965) closely resembles C. payettensis in all the characters but differs in basidiomes having light buff to fawn to tawny olive pileus, bearing dense avellaneous to wood brown to vinaceous cinnamon fibrils and presence of brown, incrusted epicuticular hyphae, whereas, C. payettensis has smooth pileus with repent cuticular layer consisting of thin-walled, hyaline hyphae. Crepidotus payettensis is being reported for the first time from India.
Known distribution -Karnataka State, Kodagu district, Uppangala Forest
Cyptotrama asprata (Berk.) Redhead & Ginns, Can. J. Bot. 58(6): 731 (1980) Fig. 1e Pileus ≤16 mm diam., convex, shallowly, narrowly depressed at the center; surface uniformly golden yellow (4A5), covered by concolorous, crowded, furfuraceous to granular squamules. Lamellae adnate, white, crowded, ≤2 mm broad, with lamellulae of three different lengths. Stipe 20 × 2 mm, equal, cylindric; surface concolorous with the pileus to pale yellow (5A4), covered by concolorous, superficial squamules. Veil fugacious, white. Context thin, white. Basidiospores (7.9±0.7 × 4.8±0.8), (7)8-9(9.5) × (4)4.5-5(6) µm, Q = 1.6, oblong-limoniform with an attenuate apex, hyaline, thin-walled, containing a single, large refractive guttule.
Specimens examined -India, Karnataka State, Kodagu district, Uppangala Forest, on twigs, solitary, 27 June 2001, coll. Senthil. (Herb. MUBL 3450) .
Notes -Cyptotrama asprata is a pantropical, saprophytic species growing on twigs or wood and widely distributed in tropical regions. The diagnostic features of the present collection are the convex, uniformly golden yellow pileus and stipe, covered by dark orange, furfuraceous to granular squamules, presence of oblong-limoniform spores with an attenuate apex. Further, the pileal surface is a disrupted trichodermial palisade formed by branching chains of cylindric-clavate to globose elements with thick, golden brown wall. The spore size is very variable in C. asprata (Redhead & Ginns 1980) . The dimension of the basidiospores of the present collection falls well within the range (7.5-10 × 5-7.5 µm) reported by Pegler (1977) as Xerulina asprata (Berk.) Pegler. Cyptotrama asprata is being reported for the first time from Karnataka.
Known distribution -KERALA, Idukki, Pampadumshola, Malapuram, Chandhakkunnu, Wayanad, Kuruva (Mohanan 2011) ; TAMIL NADU, Kodaikanal (Manjula 1983) .
Cystoagaricus trisulphuratus (Berk.) Singer, Mycologia 39(1): 87 (1947) Fig. 2b Pileus 10-30 mm diam., convex; surface reddish orange (7A8), covered by thick, small, flocculose, imbricate, appressed squamules, concolorous with the pileus; margin at first involute, strongly appendiculate, with velar remnants. Lamellae free, pale pinkish, becoming dark vinaceous brown (8D4), ≤5 mm broad, crowded. Stipe 10-55 × 1-3 mm, equal, cylindric, fistulose; surface concolorous with the pileus below the annulus, light orange (5A4) above, covered by the pulverulent veil. Annulus superior, attached to the upper quarter of the stipe, floccose, fugacious. Context 1-2 mm thick at the disc. Basidiospores (5.3±0.5 × 3.7±0.2), (4)5-6(7) × (3)3.5-4(4.5) µm, Q = 1.4, ellipsoid, adaxially applanate, fairly thick-walled, bistre brown. (Sathe & Deshpande 1982) ; Mulshi (Senthilarasu 2014) ; Ratnagiri (Borkar et al. 2015 as Agaricus trisulphuratus); PUNJAB, Patiala, Punjabi University (Saini et al. 1991 , Atri et al. 2001 , Fatehgarh Sahib, Aam Khas Bagh (Atri et al. 2001) ; TAMIL NADU, Chennai (Natarajan & Manjula 1981) ; Villupuram, Pichandikulam Forest; Oorani Forest (Mani & Kumaresan 2009 ); UTTAR PRADESH, Dehra Dun (Bakshi 1974) ; WEST BENGAL Calcutta (Bakshi 1974 as Agaricus trisulphuratus); (Pradhan et al. 2013 
as Agaricus trisulphuratus).
Hygrocybe acutoconica (Clem.) Singer, Lilloa 22: 153 (1951) [1949] Fig. 2a Pileus 15-70 mm diam., conical, becoming convex, then expanding to plane, but retaining an acute umbo; surface high red (9A8) at the center, reddish orange (7A8) elsewhere when young, Persian orange (6A7) to deep orange (6A8) in the center, yolk yellow (4B8) elsewhere at maturity, smooth, silky fibrillose, striate at the margin; margin splitting irregularly with age. Lamellae adnexed, at first butter yellow (4A5), then yellowish white (3A2), ≤12 mm broad, subdistant. Stipe 40-80 × 4-7 mm, slender, cylindric to compressed; surface uniformly melon yellow (5A6) to chrome yellow (3A8), becoming whitish towards the base at maturity, smooth. Basidiospores (8.5±0.7 × 4.6±0.4), (7)7.5-9.5(10.5) × 4-5(6) µm, Q = 1.84, broadly ellipsoid, hyaline, inamyloid, thin-walled, often containing numerous, minute, refractive guttules.
Specimens examined -India, Karnataka State, Kodagu district, Manaduka Forest, on ground, solitary to scattered, gregarious, 2 June 2002, coll. Senthil. (Herb. MUBL 3425) .
Notes -Hygrocybe acutoconica is a very distinctive species by its small to medium sized, non blackening basidiome having red to deep orange, acute pileus, yellow to yellowish white, adnexed lamellae and yellow to orange yellow stipe with white base. The fresh specimens of Hygrocybe cuspidata (Peck) Murrill differs from H. acutoconica in having blood red, viscid pileus. However, when faded, species of H. cuspidata are not distinguishable from H. acutoconica even in herbarium specimens unless the red colour is retained by the pileus (Hesler & Smith 1963) . The spore dimensions of Karnataka collections fall within the range of Kerala collections (Leelavathy et al. 2006 ) but smaller (9-15 × 5-9 vs 7-10.5 × 4-6 µm) than the collections described as Hygrophorus acutoconicus var. acutoconicus (Clem.) A.H. Sm. by Hesler & Smith (1963) . Hygrocybe acutoconica is being reported for the first time from Western Ghats of Karnataka.
Known distribution -KERALA, Thiruvananthapuram (Vrinda et al. 1995 Hygrocybe alwisii (Berk. & Broome) Pegler, Kew Bull., Addit. Ser. 12: 66 (1986) Fig. 2d Pileus 20-65 mm diam., conic, becoming convex, retaining umbo; surface uniformly yellowish white (2A2), smooth. Lamellae adnexed, whitish. Stipe 50-70 × 3-7 mm, cylindric, white, smooth. Basidiospores dimorphous: macrospores (7.3±0.5 × 6.5±0.2), (6)7-8(9) × (5)5.5-6.5(8), µm, Q = 1.12, subglobose to broadly ellipsoid, hyaline, thin-walled with single, large refractive guttule; 82 microspores (5.5±0.5 × 4.2±0.3), 4-6(6.5) × 3-4(4.5) µm, Q = 1. (Pegler 1976) in almost similar sized and coloured basidiome, but differs microscopically in having dimorphous spores and basidia. Hygrocybe alwisii is being reported for the first time from Karnataka State. The species reported without taxonomic description as H. alwisii by Ghate & Sridhar (2015) from mangrove forests of Mangalore, Karnataka appears to be a different species.
Distribution -KERALA, Thiruvananthapuram; Malappuram; Wayanad; Palakkad; Kollam (Vrinda et al. 1996 , Leelavathy et al. 2006 , Pradeep & Vrinda 2007 , Mohanan 2011 ; MAHARASHTRA, Pune, Pune University Campus; Mulshi (Senthilarasu 2014) .
Hygrocybe astatogala (R. Heim) Heinem., Bull. Jard. Bot. État Brux. 33(2): 436 (1963) Fig. 2c Pileus 45 mm diam., acutely conical, with pointed umbo, ≤40 mm high; surface uniformly deep red (10C8) to brownish red (10D8), yellowish white (4A2) at extreme margin, covered by appressed, blackish fibrils, shiny, viscid when wet, pellucid striate; margin crisped, becoming eroded, blackening. Lamellae free to adnexed, pale yellow (3A3), becoming black, crowded with lamellulae of different lengths, finely eroded. Stipe 100 × 7 mm, cylindrical, slightly tapering towards apex; surface whitish to yellowish white (2A2, 3A2) below, grayish yellow (2B3, 2B4) to dull yellow (3B3) above, smooth, becoming black on bruising or on injury. Pileus context ≤4.5 mm thick near stipe, yellowish, becoming black. Basidiospores (9.3±0.4 × 6.4±0.1), (7)8-10(10.5) × (5.5)6-7 μm, Q = 1.46, ellipsoid to broadly ellipsoid, hyaline, thin-walled with numerous guttules.
Specimens examined -India, Karnataka State, Uttara Kannada district, Sirsi, dipterocarp forest, on soil, solitary, 10 October 2012, coll. Senthil. (MCI 1375).
Notes -Hygrocybe astatogala is a bright coloured species that can easily be identified in the field by small to medium sized basidiomes having conic to conico-convex, bright red to reddish brown, shiny pileus, yellow lamellae, yellow to yellowish orange stipe, pileus and stipe covered by blackish fibrils and all the tissues becoming black on bruising. Hygrocybe astatogala has usually subglobose spores. However, the shape of the spore is dependent on type of the substratum (Monks 1989 , Young & Mills 2002 . The present collection has ellipsoid to broadly ellipsoid spores similar to H. astatogala reported from Kerala (Leelavathy et al. 2006) and Maharashtra (Senthilarasu 2014) . Hygrocybe conica (Schaeff.) P. Kumm. the closest nigrescent species macroscopically differs in lacking blackish fibrils on pileus and stipe and H. acutoconica differs in non blackening basidiomes lacking blackish fibrils.
Known distribution -KARNATAKA, Mangalore, Konaje Village (Greeshma et al. 2015) ; KERALA, Malappuram, Calicut University Campus (Leelavathy et al. 2006 Pileus 5-25 mm diam., convex, expanding to plane, broadly umbonate; surface uniformly spring green (30C7) when young, grayish orange (5B4) at the disc, spring green (30C7) elsewhere at maturity, smooth, dry, glabrous; margin regular, decurved, not-striate. Lamellae adnate, moderately close, spring green (30C7) to pale yellow (4A3), becoming yellowish brown, narrow, ≤2 mm broad, with few lamellulae of two lengths. Stipe 5-15 × 1-2 mm, equal, cylindric, hollow; surface concolorous with the lamellae, slender, smooth. Context thin, pale. Basidiospores (5.7±0.5 × 3.4±0.3), (4.5)5-6(7.5) × (2.5)3.5-4(4.5) µm, Q = 1.6, elongate to ellipsoid, yellowish brown, smooth, apically truncated by a broad germ-pore, with a thick complex wall, with one to few refractive guttules. Cortez & Silveira 2007; 20-80 mm, Bessette et al. 1997 ) and stipe (30-100 × 4-10 mm Cortez & Silveira 2007; 50-120 mm × 3-10 mm, Bessette et al. 1997) , little developed veil on pileal surface and having a blackish, faint annular zone at the stipe apex. Further, the phylogenetic analysis by Moncalvo et al. (2002) and Ramírez-Cruz et al. (2013) resulted that these two species are distinct but closely related. Hence the name H. subviride is retained here.
The characteristic features of this collection are the smaller, brightly coloured basidiomes having spring green pileus with grayish orange disc, spring green to yellowish lamellae with concolorous stipe, and spores with truncate germ pore. This species is being reported for the first time from Western Ghats of Karnataka.
Known 
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Leucocoprinus birnbaumii (Corda) Singer, Sydowia 15 (1-6): 67 (1962 ) [1961 Fig. 3b Pileus 20-35 mm diam., ovoid then conical; surface prime butter yellow (4A5) at the disc, prime rose yellow (1A6) elsewhere, bearing loose scattered, deep yellow (1A6) floccose squamules; margin thin, sulcate striate, half-way to the disc. Lamellae free, sulphur yellow (1A5), crowded, with lamellulae of different lengths. Stipe 70-95 × 7-9 mm, cylindric, expanding to clavate bulbous base ≤10 mm diam.; surface concolorous with the pileus, smooth. Annulus membranous, fugacious. Context thin, concolorous with the pileus. Basidiospores (9.8±0.8 × 6.2±0.3), (8)9-10(11) × 5.5-7(7.5) µm, Q = 1.58, ellipsoid, truncated at the apex by a small but distinct germ pore, hyaline, dextrinoid, strongly metachromatic, with a complex wall.
Specimens Notes -Leucocoprinus birnbaumii that grows on buried wood in soil or well decayed wood can easily be distinguished in the forest by small to medium sized, bright yellow basidiomes covered by concolorous, minute, flocculose squamules. Leucocoprinus birnbaumii is a common species distributed throughout the tropical and subtropical regions. Leucocoprinus straminellus (Bagl.) Narducci & Caroti resembles L. birnbaumii in having similar sized and coloured basidiomes (light yellow pileus with concolorous stipe), however, the former differs from L. birnbaumii in having smaller basidiospores without germ pore and the pileus covering by globose elements rather than a repent epicutis of radially arranged, parallel, thin-walled, branched chains of, hyaline hyphal elements as in L. birnbaumii. Another yellow species Leucoagaricus sulphurellus (Pegler) Akers (Akers et al. 2000) earlier described as Leucocoprinus sulphurellus Pegler that morphologically resembles L. birnbaumii can be distinguished by yellow pileus lacking sulcate striate margin, pileus and gills that become blue to green on bruising, and ellipsoid to ovoid, weakly dextrinoid, smaller basidiospores (5.1-6.5 × 3.8-4. Pileus 30-120 mm diam., plane, broadly subumbonate; surface camel brown (6C4) at the center, light brown (6D8) elsewhere, viscid, smooth; margin regular, translucent striate. Lamellae adnate with decurrent tooth, ≤10 mm broad, whitish, moderately spaced with lamellulae of four lengths; edge concolorous, smooth. Stipe 100-350 × 5-15 mm, cylindric, equal, hollow; surface leather brown (6E6) above, whitish below, longitudinally striate, pruinate, with a tapering, subterranean, pseudorrhiza ≥70 mm long. Context thick, ≤5 mm broad, whitish. Basidiospores (14.1±0.9 × 11.1±0.8), (12.5)13.5-15(16.5) × (9)10-12.5(13) µm, Q = 1.2, broadly ellipsoid, hyaline, smooth, with slightly thickened wall, containing a single large oil guttule. Notes -The Xerula-Oudemansiella complex has been phenotypically and phylogenetically critically rearranged in recent years (Wang et al. 2008 , Yang et al 2009 , Petersen & Hughes 2010 Moser (1955) merged Mucidula and Xerula into Oudemansiella and this assessment was followed by several authors who treated Xerula as a subgenus/section under Oudemansiella (Clémençon 1979 , Singer 1986 , Pegler & Young 1987 , Rexer & Kost 1989a , b, Yang & Zang 1993 , Yang 2000 , Mizuta 2006 ). However, Dörfelt (1979 Dörfelt ( , 1980a Dörfelt ( , 1980b Dörfelt ( , 1981 Dörfelt ( , 1983 Dörfelt ( , 1984 elevated Xerula to generic level and retained Oudemansiella and Xerula as separate genera. Further, he significantly emended the genus Xerula and several species from Oudemansiella were transferred to Xerula. This concept was adopted by several mycologists (Boekhout & Bas 1986 , Redhead et al. 1987 , Petersen & Halling 1993 , Petersen & Methven 1994 , Corner 1994 , 1996 , Boekhout 1999 , Halling & Mueller 1999 Recent phylogenetic analysis also confirmed that Xerula and Oudemansiella are separate genera. Further, the sections of Oudemansiella were critically reviewed (Wang et al. 2008 , Yang et al. 2009 , Petersen & Hughes 2010 Vellinga (2010) stated that "recognition of non-monophyletic genera are problematic". The recent phylogenetic analysis (Hao et al. 2014 , Qin et al. 2014 (Hao et al. 2014 ) are distinct genera. As a result of all these studies the species of Oudemansiella-Xerula complex are distributed in Xerula s.str., Paraxerula, Oudemansiella s.l and Cibaomyces. Therefore, in this study, the present species is assigned as Oudemansiella furfuracea rather than Hymenopellis furfuracea (Peck) R.H. Petersen.
Oudemansiella furfuracea grows in caespitose or solitary to scattered on buried dead wood and is characterized by visid pileus, long radicated, furfuraceous stipe, lacking annulus, smooth spores, and ixohymeniderm pileipellis that lacking pileocystidia. The very closest taxon Oudemansiella radicata (Relhan) Singer differs from O. furfuracea in having smooth stipe. Notes -The characteristic features of the present collection are the medium sized basidiomes having brownish, smooth, glabrous pileus with sharp spiniform perforatorium at the disc, and smooth stipe with long hypogeal white pseudorrhiza. The species of Termitomyces are mainly differed by their morphological characters. Termitomyces clypeatus phenotypically closely resembles the other Termitomyces species T. heimii Natarajan, T. mammiformis R. Heim, T. aurantiacus (R. Heim) R. Heim and T. striatus (Beeli) R. Heim in having medium sized basidiomes (pileus >50 to <100 mm diam.) with white to cream to pale greyish pseudorhiza. However, T. striatus has white to cream to greyish white pileus, and T. aurantiacus has golden orange to reddish brown pileus. Termitomyces heimii and T. mammiformis differ from T. clypeatus in having squamulose pileus and stipe, persistent, double ringed annulus and leathery, hollow pseudorhiza. Further T. heimii has coarse, obtuse perforatorium, and T. mammiformis has scrobiculate, mammiform perforatorium, whereas, T. clypeatus has smooth, spiniform perforatorium.
Known distribution -KARNATAKA, Bangalore ( (Leelavathy et al. 1983 , Pradeep & Vrinda 2007 , Varghese et al. 2010 ; HIMACHAL PRADESH, Solan (Sharma et al. 1977) ; MAHARASHTRA, Kanakeshwar (Patil et al. 1979) ; TAMIL NADU, Chennai, Madras University Campus (Natarajan 1975) ; WEST BENGAL (Pradhan et al. 2012 , Dutta & Acharya 2014 ; Sundarbans mangrove forest (Dutta et al. 2013) ; Santiniketan (Bhattacharya et al. 1986 ); lateritic region of West Bengal (Pradhan et al. 2013 ).
Termitomyces microcarpus (Berk. & Broome) R. Heim, Arch. Mus. Hist. Nat. Paris, ser. 6 18: 128 (1942) Fig. 4b Pileus 5-19 mm diam., initially conic, 7-9 mm high, becoming convex, finally applanate, often umbonate with a papillate projection; surface yellowish white (4A2) at the disc, white elsewhere, smooth, glabrous; margin decurved, soon plane, crisped, becoming rimose to eroded with age. Lamellae adnexed, white, ≤1 mm wide near the disc, moderately crowded with lamellulae of different lengths. Stipe 60-80 × 1-2 mm, cylindric, slightly tapering towards apex, solid, slender, lacking pseudorhiza; surface white to yellowish white (4A2), smooth, glabrous. Annulus absent. Context thin, ≤1 mm thick at the disc. Basidiospores (5.4±0.4 × 3.5±0.3), (4.5)5-5.5(6) × 3-3.5(4.5) µm, Q = 1.54 short ellipsoid, smooth, hyaline, thin-walled, with a single large guttule.
Collections examined -India, Karnataka, Kodagu district, Manaduka Forest, soil, gregarious to caespitose, June 2002, Senthil. (MUBL 3458), Uttara Kannada, Sirsi, December 2012, (MCI 1387).
Notes -Termitomyces microcarpus is one of the smallest species in the genus Termitomyces growing gregariously and can be distinguished by white basidiomes having papillate projection at the disc and lacking long, hypogeal pseudorhiza. Termitomyces microcarpus closely resembles T. medius R. Heim & Grassé, T. entolomoides R. Heim, T. radicatus Natarajan and T. tylerianus Otieno in having similar sized, small basidiomes (5-35(45) mm diam. pileus). However, T. microcarpus differs from its closest allies in lacking long hypogeal pseudorhiza. In addition, T. medius has grayish cream pileus, T. tylerianus has yellow to pale yellow pileus with brown center, T. radicatus (Natarajan 1977) has orange white to orange grey pileus with brown perforatorium and T. entolomoides has blackish grey center with bluish tinted pileus.
Known distribution -ANDHRA PRADESH, Nellore (Pegler & Vanhaecke 1994) ; GUJARAT (Lahiri et al. 2010) ; HIMACHAL PRADESH, Kasuli (Pegler & Vanhaecke 1994 , Kumari et al. 2012 Leelavathy et al. 1983 , Pegler & Vanhaecke 1994 , Sankaran & Florence 1995 , Florence & Yesodharan 1997 , 2000 , Mohanan 2003 , Florence 2004 , Pradeep & Vrinda 2007 , Varghese et al. 2010 ; Madhya Pradesh, Gwalior (Chaubey et al. 2010) ; MAHARASHTRA, Pune (Patil et al. 1979) ; Agharkar Research Institute Campus (Senthilarasu 2014 ); Thane; Sindhudurg; Ratnagiri (Borkar et al. 2015) ; MEGHALAYA, Shillong, Bishupur (Pegler & Vanhaecke 1994) ; PUNJAB, Chandigarh (Rawla et al. 1983 , as T. microcarpus f. santalensis R. Heim); Ludiana (Pegler & Vanhaecke 1994) ; Patiala, Punjabi University Campus (Atri et al. 1995) ; TAMIL NADU, Chennai, Madras University Campus (Natarajan 1975 (Sargunam et al. 2012) ; TRIPURA, Agartala (Pegler & Vanhaecke 1994) ; Uttarakhand, Pauri; Kanda; Dehradun (Semwal et al. 2014) ; WEST BENGAL, (Pradhan et al. 2012 , Dutta & Acharya 2014 ; Sundarbans mangrove forest (Dutta et al. 2013) ; Santiniketan (Bhattacharya et al. 1986 ); lateritic region of West Bengal (Pradhan et al. 2013) . 
